Background: Increasing immigration in the world today leads to more intercultural interactions. This is a particularly crucial fact in doctor-patient relationships, which often become more complex and suboptimal within an intercultural context. Since acculturation is a particularly important factor in this process, and the doctor-patient relationship is a key component in patient health outcomes, this study investigates the interrelation of individual immigrant acculturation orientations with the quality of the doctor-immigrant patient relationship, the patients' perceived quality of care, and how this relates to immigrant health behaviours and quality of life of the patients. Methods: 171 immigrant patients of various backgrounds participated in a paper and pencil questionnaire to assess the role of acculturation orientations (AO) on patients' perceived expectations of their doctor, perceived quality of care (PQOC), health behaviours and quality of life. Data were analyzed using ANOVA, regression and correlation procedures with SPSS statistical software. Results: Significant correlations were found between all AOs and measures of the participant feeling connected to the host or home culture, thereby verifying the measure of AO. All four AOs were significantly interrelated directly with the patient's perception of what the doctor expects of him/her, and the patients' quality of life. Patients' perceived expectations of their doctors were significantly related to the patients' PQOC, and PQOC was associated with improved health behaviours (adherence to doctor recommendations, physical activity maintenance self-efficacy). Conclusions: AO may be an important factor in the doctor-immigrant patient relationship, via a complex process involving the patients' perceptions of doctors' expectations and perceived quality of care. This has important implications, since such an understanding can be used to create interventions for both doctors and immigrant patients to learn about their own AO, how it can relate to the quality of their relationship, and ultimately, the quality of care, health and quality of life of the patient.
Background
As socially interactive beings, our various relationships with other people/other groups of people play a substantial role in influencing our behaviours and experiences [1, 2] . These relationships are not limited to immediate family, friends, or even people of the same cultural background. According to the United Nations Population Fund (UNFPA), in 2010, 3 % of the world's population (roughly 214 million people) lived somewhere other than their country of origin [3] , a number that is expected to continue rising in many countries [4, 5] . Consequently, immigrants are becoming a more common part of many societies, and often play a valuable role in maintaining a strong workforce and economy of the countries to which they migrate [6] . As a consequence of this increasing globalization, our repertoire of relationships grows in scope, including people from a wide variety of different cultures. Such a widening of interactions has the potential to both enhance and hamper the life experiences of individuals in all facets of life.
One particular area in which this expansion of cultural interactions is crucial, is the doctor-patient relationship. Even without cultural factors, the relationship between doctors and their patients in notoriously complex and often suboptimal [7, 8] . It is subject to the influence of time pressure and stress commonly experienced by doctors [9, 10] , to socioeconomic status [11] , and to gender [12] , to name a few. Because the doctor-patient relationship is a key element in successful health outcomes and patient satisfaction [13] , several approaches have investigated this issue and how to improve it [14, 15] . This has led to a shift in Western thinking in the past few decades from an emphasis on a paternalistic doctor-patient relationship, toward one of a more equal partnership between doctor and patient [16] . Supporting this, there is a growing interest in the literature in patients' perceptions of doctor-patient communication [11] .
With more doctors treating immigrant patients due to the presently high migration rates, the doctor-patient relationship becomes even more complex, less optimal than relationships between doctors and native individuals, and poorly understood [17, 18] . Moreover, immigrants have been found to generally show poorer health behaviours and quality of life than the native population [19] , to report lower quality of care [20] and lower quality of life [19] than the native population, and often do not adhere to their doctor's medical advice [10, 21, 22] .
Such negative outcomes for immigrant patients as those listed above have important individual and societal consequences, making this an essential area for investigation. On the individual and societal level, it has been found that since immigrants tend to be in poorer health, this may lead to higher unemployment or sick leave than the native population [23] , which prevents the immigrant from being a fully functioning member of society. On a societal level, increased costs are incurred by the healthcare system when more people remain unwell due to ineffective visits with medical professionals. To consider the country of focus in this project, Canada, for example, has been experiencing an approximate $5,000,000 increase in healthcare costs per year since 2009 [24] , and 19.8 % of the population had a migration background in 2006, which is expected to reach 29-32 % by 2031 [4] .
Clearly, it is in the best interest of individuals and society as a whole to seek optimal health for citizens. Immigrant status, the doctor-patient relationship, and patients' perceptions of doctors' expectations are key elements that may influence the health of patients, but it is not well understood what role they play and how to address them when seeking to improve the doctor-patient relationship, and resulting health outcomes. This study therefore focuses on investigating how these factors interrelate with the health behaviours and quality of life of immigrant patients. Culture, from the point of view of an individual's attitudes, may be an important contributor when investigating the fore mentioned factors.
One might ask what culture is: it is a vague term that is difficult to define and measure. Since an individual's attitude (in this case, toward the culture from which they emigrated and the culture to which they came) can provide a fundamental basis on which interaction is built, culture is examined in this study from the perspective of acculturation orientations (AOs), based on Berry's acculturation model [25] . This model is well established, and provides a functional method for operationalizing one's cultural 'attitude' , since it classifies an individual's acculturation orientation when moving to a new 'host' culture into four categories: Assimilation -immigrant chooses to abandon own 'home' culture and adopts all ways and customs of the new 'host' culture. Integration -immigrant chooses to maintain some customs of 'home' culture, and also adopt some customs of 'host' culture. Separation -immigrant chooses to maintain all customs of 'home' culture, and refuses to adopt customs of 'host' culture. Marginalization -immigrant refuses to maintain customs of 'home' culture, or adopt customs of 'host' culture (see Additional file 1 for full model).
From the point of view of acculturation orientations, this research seeks to explore whether cultural attitudes (AOs) can provide an improved understanding of the relationship between doctors and immigrant patients, and the resulting health behaviours and quality of life of the immigrant patients. Specifically, it proposes the following hypotheses:
H1: patient acculturation orientation (AO) interrelates with immigrant patients' perceived expectations of their doctor on both a correlational and mean level. H2: patient AO predicts patients' perceived quality of care (PQOC), health behaviours (HB) and quality of life (QoL) after controlling for socio-demographic variables. H3: PQOC interrelates with patients' HBs and QoL.
Methods
This study adopts a quantitative methodology, with a focus on an immigrant patient population. Population N = 171 immigrant patients (M = 54.38 years, SD = 17.94, Range = 23-96, 74.3 % female) of various backgrounds participated in a paper and pencil survey to assess the role of AOs on patients' perceived expectations of their doctor, perceived quality of care, health behaviours and quality of life. The inclusion criteria required patients to have a migration background (immigrated to Canada after the age of 16) , and be at least 18 years of age. Participant characteristics are outlined in Table 1 .
Procedure Recruitment
The study received ethical approval from the ethics committee at St. Mary's Hospital, in Montreal, Canada, and the researcher was granted access to the hospital under a strict confidentiality agreement. Family doctors from St. Mary's Hospital were invited face-to-face by the researcher to provide lists of their immigrant patients who fit the inclusion criteria.
After lists of immigrant patients were obtained, invitations to patients for participation followed the wellestablished 'Tailored Design Method' [26] , in order to maximize response rate. The process was as follows: First, 330 patients were mailed invitation letters signed by their doctor, asking the patient to take part in a paper and pencil survey that would be mailed to their home, to help improve understanding about culture and health. The researcher followed up the mailed invitations with a phone call to the patients a few days later, ensuring permission to mail the surveys. Upon verbal agreement of the patient giving informed consent, surveys were mailed exactly one week after the invitation letter, including a $2 Canadian incentive. The rationale for mailing the incentive before completion of the survey was based on the reciprocity principle, which suggests that such an action increases the feeling of obligation for the potential participant to fulfil the request [26] . If within 7 days the completed survey was not returned, exactly one week from the survey mailing date, a thank-you/reminder letter was mailed, thanking the patient for their participation, and reminding them to participate if they had not already. This process of recruitment and survey mailing resulted in 171 returned completed surveys; a final response rate of 52 %, and acceptable level for hard to reach populations such as these. Further, as mentioned by Dillman et al., a response rate to mailed surveys between 50-70 % is considered successful [26] .
All participants were invited, not required to take part in the survey, thus participation was voluntary. All potential participants were also informed that all information would be kept confidential.
Measures
The questionnaire completed by the patients was nine pages, with the first two pages designed to determine their AOs. The questionnaire further assessed the patients' health behaviours in terms of physical activity, nutrition, and adherence to medical advice; their perceived expectations of their doctors, their perceived quality of care received by their doctors, their perceived quality of life, and demographic characteristics. According to the literature, AO is a rather difficult construct to measure [27, 28] . As a result, there are many, usually culture-specific, measurement tools available, which tend to target specific facets of AO, such as identity, behaviour and adaptation [29] . In order to create a more rounded measure, this study combined some of the better-established measurement tools available: the AO scale was comprised of three behaviour items from the general ethnicity questionnaire [30] , one item on communication from the sociocultural adaptation scale [31] , and three identity items [32] adapted from their original measure. All of the final items referred to the patients' orientations towards the host culture (Canada), including such items as "it is important to me to see myself as Canadian", and towards their home culture, including such items as "it is important to me to see myself as part of my home culture" [33] . All seven items were assessed for attitude toward the host culture (α = .71) and for attitude toward the home culture (α = .75), to calculate a single AO score for each individual.
The additional questions on the patient survey included items regarding individual stage of change of nutrition and physical activity behaviours (i.e. five possible answers to the question 'Do you do physical activity for at least 2.5 h during the week, in a way that you are tired after?' Possible answers were: 'no and I do not intend to start' , 'no but I am thinking about it' , 'no but I seriously intend to start' , 'yes but I only continued this for a short period of time' , 'yes and I continued/will continue this for a long period of time'). Additionally, items regarding nutrition and physical activity self-efficacy were included (e.g. 'I feel certain that I can be physically active for at least 2.5 h per week if…' with answers on a four point scale from 'completely disagree' to 'agree completely') (α = .91) [34] .
To assess quality of life, the 25-item World Health Organization quality of life questionnaire was used (α = .87) [35] . Perceived quality of care was assessed by six items, in response to the statement 'my quality of care was…' low/high, impersonal/personal, etc. Answer options ranged from zero to four (α = .96) [36] . Adherence to medical advice was assessed by five self -report items, which included statements such as 'the last time I saw my doctor…it was hard to do what the doctor recommended I do'. Four possible answers ranged from 'none of the time' to 'all of the time.'(α = .71 for positive items, α = .76 for negative items) [37] .
All patient surveys were alpha-numerically coded to maintain confidentiality. Patients were also given the option to provide their contact information and be informed about final study results.
Analytical strategy
All statistical analyses were run using IBM SPSS 20.
AOs were calculated for each individual patient using Euclidean Distance, a method proposed by Arends-Tóth&Van de Vijver [27] . Rather than placing individuals solely into one of the four categories, this method plots an individual's scores on a two dimensional matrix, placing them where they are closest in orientation toward both the host culture and their culture of origin (i.e., full assimilation, etc.). Thus, instead of being categorized into one orientation, people are placed with proximity scores toward all of the orientations, enabling observation of which orientation they lean toward most. An example calculation can be seen in Additional file 2.
AO calculations revealed that the majority of participants leaned primarily toward the Marginalization category (n = 88: 52 % of sample), followed by the Separation category (n = 41: 24 % of sample), the Assimilation category (n = 22:13 % of sample) and finally, the Integration category (n = 17: 10 % of sample). Reliability analyses of these items had acceptable Cronbach's Alpha scores for both the orientation toward the culture of origin (α = .75), and toward the host Culture (α = .71).
Total numbers of participants in each orientation category were calculated, and validity of the items was assessed by checking correlations of each orientation with the items 'How strongly do you feel part of the Canadian culture?' and 'How strongly do you feel part of your home culture?' (answers ranged on a four point scale from 'not at all' to 'fully').
To test H1 (patient acculturation orientation (AO) interrelates with immigrant patients' perceived expectations of their doctor on both a correlational and mean level), a two-fold approach was used: first, correlation analyses were performed between each AO, and patients' perceived expectations of their doctor. To investigate the formed groups in terms of the perceived expectations by controlling for sociodemographic variables, an ANCOVA was then run, with each AO as the independent variable, patients' perceived expectations of their doctor as the dependent variable, and education, gender and age as covariates.
To test H2 (patient AO predicts patients' perceived quality of care (PQOC), health behaviours (HB) and quality of life (QoL)), linear regression was used to test the interrelation of AO with PQOC, while controlling for the potential confounders age, gender and education. Correlation analyses were then used to investigate the relationship between AO, HB and QoL.
Finally, to test H3 (PQOC interrelates with patients' HBs and QoL), linear regression was used with PQOC as the independent variable, and HB and QoL as the dependent variables.
Results

Acculturation orientation
Significant positive and negative correlations were found between all AOs and measures of the participant feeling connected to the host or home culture (Table 2) , thereby verifying the AO measures. As expected, those leaning toward a Marginalization orientation felt significantly disconnected from both the host culture and culture of origin; those leaning toward a Separation orientation felt significantly less connected to the host culture and significantly more connected to the culture of origin; those leaning toward an Integration orientation felt significantly connected to both the host culture and the culture of origin; and those leaning toward an Assimilation orientation felt significantly more connected to the host culture, and significantly less connected the culture of origin (see Table 2 ).
Acculturation orientation and perception of Doctor's expectations
Testing of H1 (patient acculturation orientation (AO) interrelates with immigrant patients' perceived expectations of their doctor) revealed significant correlations between all four AOs and the patient's perception of what the doctor expects of him/her. In particular, Marginalization was negatively correlated with both the perception that the doctor expects the immigrant patient to become part of the Canadian culture (r = −.363, p < .001), and the perception that the doctor accepts if the patient wants to keep his/her home culture (r = −.297, p < .001). In contrast, Separation was positively associated with the perception that the doctor accepts if the patient wants to keep his/her home culture (r = .202, p < .01). Further, Assimilation was positively associated with the perception that the doctor expects the patient to become part of the Canadian culture (r = .242, p < .01), and Integration was positively correlated with both the perception that the doctor expects the patient to become part of the Canadian culture (r = .362, p < .001), and the perception that the doctor accepts if the patient wants to keep his/her home culture (r = .242, p < .01).
To investigate the formed groups in terms of perceived expectations, while controlling for potential covariates (gender, age and education), the association between AO and the patients' perception of what the doctor expects of him/her was tested with a one-way ANCOVA. AO accounted for a significant amount of the variance for both the perception that the doctor expects the patient to become part of the Canadian culture (F(3, 148) = 4.567, p < .01, partial η 2 = .085), and the perception that the doctor accepts if the patient wants to keep his/her home culture (F(3, 149) = 4.081, p < .01, partial η 2 = .076) when controlling for the three covariates (see Fig. 1a and b) .
Of the covariates, neither gender nor age played a significant role in accounting for variance of either dependent variable. Only education contributed more substantially to the perception that the doctor expects the patient to become part of the Canadian culture, although it was only borderline significant (F(1, 148) = 3.765, p = .054). Effect sizes, calculated in terms of partial Eta squared (partial η 2 ), were negligible for all covariates as compared to AO (< .01). Results are displayed in Tables 3 and 4 .
Acculturation orientation and perceived quality of care
For the first part of H2 (patient AO predicts patients' perceived quality of care (PQOC)), linear regression revealed that AO did not have a significant influence on patients' PQOC directly. The perception that the doctor accepts if the patient wants to keep his/her home culture was, however, significantly positively related to the patients' PQOC when controlling for age, gender and education (b = .22, t(2.76), p < 0.01, R 2 = .056).
Acculturation orientation, health behaviours and quality of life
Testing the second part of H2 (patient AO predicts patients' health behaviours (HB) and quality of life (QoL)), linear regression revealed that AO could not predict HBs or QoL, however, weaker but significant correlations were found between AO and reported quality of life. Reported quality of life was negatively correlated with Marginalization (r = −.215, p < .01), but positively correlated with Integration (r = .210, p < .01). Similar Table 2 Correlations between AO and feeling connected to the host culture or culture of origin 
Discussion
This study investigated the relationship between immigrant acculturation orientation (AO) and their perceived expectations of their doctors, perceived quality of care, health behaviours and quality of life in 171patients with a migration background. Since past literature has found that individuals' AOs interrelates with their perceptions and behaviours [38, 39] , it was expected that this is also true within the domain of health. Further, patient's perceptions of doctors' expectations have been found to be interrelated with the doctor-patient relationship [40] , which can in turn influence the quality of care and, health behaviours and quality of life of the patient [41] .
It was first tested whether the measurements of AO showed acceptable reliability. Significant correlations were found between all four AOs and measures of the participant feeling connected to the host or home culture. These results suggest that our measures of AO accurately reflect how connected or disconnected an immigrant feels to his or her home or host culture. This is important, as it means that the measured constructs provide an important indication about immigrants' basic attitudes toward their home and host cultures.
H1 posited that patient AO interrelates with immigrant patients' perceived expectations of their doctor. Significant correlations were found between all four AOs and the patient's perception of what the doctor expects of him/her. Specifically, those with a Marginalization orientation perceived that their doctor had little or no expectations that the patient should adjust to the new culture (Canada), or maintain their previous culture. Those with a Separation attitude were more likely to perceive that the doctor accepts if they want to maintain their previous culture, and less likely to perceive that the doctor expects them to adapt to the Canadian culture. Those with an integration attitude were more likely both to perceive that the doctor accepts if they want to maintain their previous culture, and that the doctor expects them to adapt to the Canadian culture. Finally, those with an Assimilation attitude were less likely to perceive that the doctor accepts if they want to maintain their previous culture, and more likely to perceive that the doctor expects them to adapt to the Canadian culture. This partially replicates and adds to previous research asserting that individual AO can affect the individual's perceptions [38, 39] . These findings seem to suggest that AO may indeed affect individuals' perceptions, which may provide some insight into why they behave in certain ways. It could also be that the doctors' attitudes play a role in this perception, and should be taken into account in future studies.
H1 was therefore supported: AO significantly interrelates with patients' perceived expectations of their doctor. As mentioned previously, patients' perceived expectations of their doctor can play an important role in shaping the doctor-patient relationship [11, 40] . Thus, the interrelation between AO and patients' perceived expectations of their doctor is an important factor to be considered when assessing the quality of a doctorpatient relationship which, as mentioned, tends to be both complex and suboptimal [8] . It is important to mention that these patients did not choose their doctor, so the association is most likely an influence of the patient's own perceptions and attitudes.
H2 suggested that patient's AO predicts patients' perceived quality of care (PQOC), health behaviours and quality of life (QoL). Regression results revealed that AO itself could not predict patients' PQOC. However, patients' perceptionsof doctors' expectations could. In particular, the perception that the doctor accepts if the patient wants to maintain his or her own culture was related to an increase in patients' PQOC. This is an important finding, as it shows the potential of AO as a factor in patients' PQOC, by influencing patients' perceptions of their doctor's expectations. It is also a relevant result in that immigrant patients tend to report lower PQOC than the native population [19] , and often do not adhere to their doctor's medical advice [10, 21, 22] . Understanding the factors that influence PQOC can lead to steps to improve this. In this case, it may be that AO acts through a more indirect pathway and therefore does not directly relate to PQOC, but rather relates with the perceptions of doctors' expectations, which seems to then relate to PQOC. Perceived expectations of the doctor that match with the patients' own level of comfort and safety may be important for the patient experiencing a high PQOC.
In terms of reported health behaviours and QoL, AO was found to be significantly related to both. The Assimilation orientation was related to improved physical activity motivational and physical activity stage of change, indicating that individuals of this orientation are more likely to have higher physical activity self-efficacy, and more likely to be in a more active stage of change for physical activity. Moreover the Separation orientation was related to poorer physical activity motivational selfefficacy, physical activity maintenance self-efficacy, and physical activity stage of change, indicating that individuals of this orientation are more likely to have lower physical activity self-efficacy, and more likely to be in a stage of engaged physical activity. These findings support previous research, which has found and posited that integration into a new society may be beneficial, while separation from the new society may be detrimental for immigrants [42] . This may be explained by the fact that integration into a new society makes it easier for one to engage in healthy lifestyle behaviours like physical activity, which could require a certain level of functioning within society if, for example, a person wants to attend a gym.
The Marginalization orientation correlated with lower general QoL, while the Integration orientation correlated with higher general QoL. These results provide some support for the notion that when becoming part of a new culture, the Assimilation and Integration orientations are probably more beneficial for the immigrant than the Marginalization and Separation orientations. This could again possibly be explained by the assimilation/integration orientations allowing for a certain ease of functioning within a society on levels of daily life, communication and socializing, all of which are related to quality of life. Translating this into public health approaches, it suggests the potential importance of facilitating integration of immigrants into their new country, through publicly available activities, trainings or seminars. Since these results come from correlational data they can only point to possibilities, not causal relations. In order to make this potential more certain, further research with more predictive value, preferably longitudinal, is necessary. The notion that interventions are needed to improve immigrant integration has been noted on numerous occasions in past literature [14, 15] .
H2 was therefore partially supported: AO could not directly PQOC, but patients' perceived expectations of doctors is significantly interrelated with PQOC. AO interrelated with only some aspects of Health Behaviours, and did interrelate with QoL. AO could not, however, account for medical advice adherence or other health behaviours. These findings also reflect the findings of previous research, which has found that perceived expectations of doctors interrelate with PQOC [40] .
The above findings were further illuminated with investigation into H3. H3 suggested, based on previous literature findings that PQOC may be influential in patient's HBs and QoL [20] , that PQOC interrelates with patients' HBs and QoL.
PQOC did in fact relate to some health behaviours, most importantly, medical advice adherence.
The complex nature of these findings in total support previous research, which has found that the doctorimmigrant patient relationship is a key element in health outcomes and patient satisfaction, and needs to be improved [13] . There are, however, a multitude of factors influencing it, making it a far from straightforward process [14, 15] . This may also provide some insight as to the reasons the correlations on many variables, while significant, were on the weaker side. This could suggest that AO does play an important role, but it remains speculative at this point as to where it fits among other important factors on the PQOC, HBs and QoL of immigrant patients, a question yet to be disentangled.
The results of this paper therefore provide some initial evidence for the important role of immigrant patients' AOs in doctor-patient relationships, and the potential health related outcomes. The findings suggest that AO directly interrelates with patients' perceptions of their doctors' expectations (H1), patients' QoL, and some health behaviours (H2). Further, there may be a potential mediation relationship, since AO could not significantly relate to patients' PQOC, but patients' perceptions of their doctors' expectations (which was significantly related to AO) did significantly interrelate withPQOC. PQOC in turn, interrelated with additional aspects of patients' self-efficacy and health behaviours. This point is crucial, as PQOC related to a health behaviour that AO showed no direct relationship with: medical advice adherence. Previous research has found that immigrant patients show poorer medical advice adherence than patients native to a culture [10, 21, 22] . Therefore, a better understanding of how to potentially improve such behaviour would be extremely beneficial. This is an important call for future research to test the influence of AO in other countries and contexts, and different immigrant groups, in an effort to develop a solid foundation on which interventions can be based.
The results presented in this study are far from concretely answering the question of how acculturation orientations are related to the doctor-patient relationship, health behaviours and quality of life. They do, however, provide some initial guidance into a domain that could have immense potential in providing a foundation on which to improve doctor-immigrant patient relationships, health and quality of life of the patients. In explaining such findings, their potential becomes more salient.
As mentioned, this is a complex process. One factor not assessed here, but which may also potentially be playing a role, is the AO of the doctors. While this study has chosen to make an initial start by examining only the perspective of the patient, the AO of the doctor and the resulting interaction is another important and possibly influential factor to be addressed.
Limitations
Although this study contributes important information, some limitations should be noted. Firstly, the data were cross-sectional, so causal effects cannot be claimed. Future studies should seek to collect longitudinal data on this subject, to establish more concrete causal relations.
Secondly, although the sample size was sufficiently large for the analyses conducted, for stronger and more robust statistical tests and results, larger, more representative samples, and from different countries, would be needed.
We did not assess peoples' motivations for migration, which could certainly have some influence on pressure and incentives to either maintain their previous culture, or adopt ways of the new culture. Looking at such distinctions is yet another important aspect, and could open an additional body of research.
The use of self-report data further comes with its own host of problems, in that it is dependent on accurate assessment and recording by the participants. Replications of the research design could seek ways of collecting objective data -at least for health behaviours -in addition to self-report measures. Any future studies using the survey method should consider the fact that different cultural ideas about health and quality of life can affect survey response. It is hoped that this issue was at least partly avoided in this study through clarity of explanation in the construction of each survey question, but should nonetheless always be considered.
Lastly, in relation to the first point of this section, to further test this theory as an empirical model, more advanced statistical analysis techniques could be applied. This is particularly relevant, since there is some basis on which to hypothesize that there could be a mediation relationship between AO, perceptions of doctors' expectations, PQOC, HBs and QoL.
